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At Lawrence Livermore National Laboratory, we are beginning our 50th year of operation.
Our history is rich with experience and accomplishments that have helped provide the nation’s
security—from the Cold War to today’s war against terrorism. Our institutional memory isrich
with images from the first days, through periods of growth, to today’s exciting projects and
dedicated staff.

The cover and divider pages draw our attention to projects from the past, present, and
future—the mission-directed science and technologies that continue to make the Laboratory an
exciting place to work.

Director’s Statement: From international technical support for inspection teamsin Irag
(background) to modeling hazardous and toxic atmospheric releases (right) to
computer combat simulations for the nation’s armed forces and law-enforcement
agencies (left), Livermore plays an important role in national security.

Section 1: Breakthrough contributions to science and technology have been achieved as part
of the Laboratory’s quest to make civilian fusion power feasible in the 21st
century. The 2X11B, a magnetic fusion experiment in the 1970s (background),
showed early Livermore “team science” in much the same way as the target
chamber and laser glass (foreground) for the National Ignition Facility show
multidisciplinary work today.

Section 2: We were created a national security laboratory, and that remains our primary
focus. We gathered enormous amounts of data at the Nevada Test Site
(background) from sophisticated diagnostics for underground nuclear weapons
tests during the Cold War. Today, the Laboratory is a major contributor to the
Stockpile Stewardship Program’s mission to keep the nation’s nuclear weapons
safe, secure, and reliable with thermal, structural, and material tests (warhead
of aW87 ICBM warhead, |eft; subcritical test, right).

Section 3: Engineering, chemistry, bioscience, and materials science disciplines at
Livermore are the backbone of Livermore programs and the link to programs that
meet enduring national needs. An early Laboratory precision machine shop
(background) contrasts with today’s multidisciplinary genome research at the
Laboratory and the multilab Human Genome Institute (foreground).

Section 4: Education programs at Livermore have touched all levels of U.S. education, from
grade school science demonstrations begun in the 1970s (background) to
curriculum building for teachers (foreground) to internships and followships.

Section 5: From the first days of Lawrence Livermore National Laboratory, the founders
understood the importance of computer advances to the success of our
programs—from the Univac computer in the early 1950s to today’s terascale
computers for three-dimensional modeling.
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PREFACE Institutional Plan FY 2002-2007

Navigating the Institutional Plan

This year, the Ingtitutional Plan is divided into the following sections:

Section 1. Laboratory Overview
Livermore’'s mission, roles, and responsibilities as a DOE national laboratory and the foundation for
decisions about the Laboratory’s programs and operations.

Section 2. Laboratory Science and Technology—National Security

A description of the situations, issues, and planned thrusts of Livermore’s national security programs:
stockpile stewardship, countering the proliferation and use of weapons of mass destruction, and other
defense-related activities.

Section 3. Laboratory Science and Technology—Enduring National Needs
A description of the situations, issues, and planned thrusts of Livermore’s programs to meet enduring
national needs—in energy, earth and environmental sciences, bioscience and biotechnology, and
fundamental science and applied technology, including Laboratory Directed Research and Development.
The Laboratory’s partnerships and collaborations with industry and academic institutions are also
described.

Section 4. Laboratory Operations
Facilities and human resources information, including Laboratory staff composition and diversity and status
of facilities with links to Contract 48 management and to Livermore's Comprehensive Site Plan.

Section 5. Appendices

» Program Resource Requirement Projections: Resource data for FY 2002—2007.
* Livermore Organization Chart.

* References for this Institutional Plan.



Institutional Plan FY 2002-2007 anTENTs

Institutional Plan FY 2002—-2007

Department of Energy/National Nuclear Security Administration
Lawrence Livermore National Laboratory

=7 = T = S ii
DL =T oa (o] G S] = 1= 0 1= o | ST 1
N = Lo Lo T =01 VA @ VAT QT o PSSP 7
R RV =S o g VAT o =T (o [T =R 9
00 00 R =T o USSP PPRPRRR 9

0 OV = Lo g 1= To [ €T = 3SR 9

1.2 Critical CapabilitiES........couiiiieiiesiisie bbbttt e b ens 11
1.2.1 An Extensive Science and Technology Base..........cccceeieiieieiiesi e 11

1.2.2 Specialized Research Capabilities and FaCilitieS..........ccooiriiieneneeee e 14

1.2.3 Multiprogram SUPPOIt fOr DOE..........ooiiiiiieriiineeee e 14

1.2.4 Critical SKillSTNn the WOIKFOICE........cviiiiiiiesesieeeee e e 14

1.3 Strategy Development and ALIGNMENT ..........oiiiiie e 15
1.3.1 The StrategiC DireCtion Of DOE..........cccoiiiiiiiininieie et 15

1.3.2 The Laboratory’s SIralEOY .......cceieeieeieiieiecee st et eeesteete e reesse e sseeaeeneesreesesneesseesesneenas 15

1.3.3 Alignment with DOE Strategy and NEEAS..........ccooceiiiiiriiiie e 17

1.3.4 Anticipating and Responding t0 FULUre NEEAS ..........ccooiiirini e 19

1.4 Evaluation Of PerfOrMENCE.........ccociiiiiiiiirieieie ettt sttt sttt st be st snennenneas 19

2 Laboratory Science and Technology—National SECUTITY ......cccocviiirierininiieieee e 23
2.1 SLOCKPIIE SEEWAIASNIP ... .ecieciecece e r e reenn 26
2.1.1 Integrated Program Management and Implementation.............ccooeeiereenenieneeseesie e 27

2.1.2 Directed SLOCKPIE WOTK ......ooveiiiiiiriieiieieie ettt 29

2.1.3 Stockpile Stewardship CampPaigNS.........cccceieeiueiieieeie e esee e se e e e sreeeeseesreeaesreesseeeeens 31

2.1.4 Readinessin Technical Base and FaCilities.........ccoooviiiiiiiniiiieseee e 34

2.1.5 The National Ignition FACHITY .......cccueiiiiiiii e 36

2.1.6 TheAcceerated Strategic Computing FaCility ..........ccvoeeiieieiieri e 38

2.2 Countering the Proliferation and USe Of WIMD..........cooiiiiiiiiiee e 39
2.2.1 Proliferation DEECHION ........ccciiieieeie e siesie s e et e e e ste e s neesaeeneesreeneeenee e 40

2.2.2 ReSPONSE 10 WIMD TEITONSIM.....coiuieiicie et st eee sttt s te e sreeste et e sseenseennesaaenseenee e 41

2.2.3 Worldwide Nuclear EXploSioN MONITOING ......coieerieiieiieieeie e e 42

2.2.4 Protection and Control of Nuclear Weapons and Nuclear Material ...........cccooeeveiiiinencniene 42

2.2.5  INtErNatioNal ASSESSIMENTS ....cviiviiiiiieiieieiie ettt ettt b se st e e neesbesbesbesneerenneas 44

2.2.6 Center for Global Security RESEAICh.........cooeiiiiieii e e 45

2.3 Meeting Other National SECUMTY NEEAS.........ccciueiiiirieri e 45
2.3.1 Department Of DEFENSE.........coiiieiice ettt e ae e ne e 45

2.3.2 Critical INfrastructure ProteCHION..........c.oiieiieeseere et 47

2.3.3  SUPPOrt t0 Law ENFOrCEMENT .....cc.eiiiiiieieeesie ettt 48

Lawrence Livermore National Laboratory iii



ConTENTS Institutional Plan FY 2002—2007

Laboratory Science and Technology—Enduring National Needs .........cccoceviveieevieecciecceeenee. 49
3.1 Energy and ENVironmMental PrOgramS .........ccciueieririeriiniineeie et enes 52
3.1.1 Nuclear Systems and Materials Management ...........cceveeveieereeieeseese e 53
3.1.2 Energy, Carbon, and ClIMEate ..........ccoiiiiiiiieee et 55
3.1.3 Environmental RISk REAUCTION .......cceeiiiiiiiiee ettt 57
3.2 Bioscience and BioteChNOIOQY .........c.cciiiiiiieii et sre e ens 59
AN R €7 0 0 [ o1 RSP 60
3.2.2 Countering BiolOgiCal TEITOMSIM ......ceiiiiieiiiieiieeieceee ettt 61
3.2.3 Disease Susceptibility Identification and Prevention ............cccceecvveeveeieceese s 61
3.24 Health Care and Medical BioteChNOIOQY ........coieriierieniieiieie e 62
3.3 Fundamental Science and Applied TEChNOIOGY .........coeiiririeieierere s 62
3.3.1 Application of Mission-Directed Science and Technology .........cccccevveieviievesceseere e 64
3.3.2 Laboratory Directed Research and DevelOpmMENt ...........cooviieieriienieneeee e 67
3.4 Partnerships and CollaDOratioNS...........ccoueiiirireiisereeee e enes 69
3.4.1 PartnershipS With INAUSLIY ......ccuviieiicie ettt sne e 70
3.4.2 Teamwork with Other LaDOratOrmes..........coouiiieiierie et 73
3.4.3 University Collaborative RESEAICH .........ccuoiiiiiiiierieeee e 73
3.4.4 Science and Technology Education Program ............ccceeeieeeeiieieseese e 75
I VAo 1 o O 1 = SRR 76
= Lo Lo =1 (0] VA @ o T=T = 11 Lo o OSSR 79
4.1 Environment, Safety, and Health (ES&H) .......ccooiiieiiiiiieieee e e 82
T I oo = 0] VS = ol 1 OSSPSR 84
4.3 Laboratory PEISONNEL .........cooiieiecie ettt e s ae e esre e teeseeeseeseennesaeenseeneesreenne e 87
4.4 Facilities and Plant INfraStrUCIUIE...........oiiiiieieeecee et 91
4.5 Business and FINANCIal SUPPOIT.........ciiiiiirieierie sttt b bt sne e ss e 95
4.6 Information Management for BUSINESS SYSLEMS .......cccoiiiieiieiiece et 96
4.7 Internal and External COMMUNICALIONS .........cooverieiieenieeiesiee e seeseeste e sreesresseesreesseseesreessesneesseeneeens 98
N 0] 011 o Lo =SS 101
5.1 Program Resource Requirement ProjECLIONS ..........coiieiierierieeiieee et sttt sae e sneas 103
5.2 OrganiZation CRaIT ..........oouiiiieiiiieee ettt e b et et e e et et et e b e b e nbenne e eneas 134
5.3 Publications and INtErNet ACQGIrESSES ........ccuoiiiiieiiieriee ettt sne e eneas 135
5.3.1 Referenced PUDIICELIONS..........cocuiiiiiiiiiieee et ne s 135
5.3.2  SETRAIICIES. ..o iieiieie ettt ettt e st te e sbeeseesseesseenseane e seeneesneenseenneaneensens 135

Lawrence Livermore National Laboratory



Director’s Statement

Institutional Plan FY 2002—-2007




Institutional Plan FY 2002—-2007




Institutional Plan FY 2002-2007

A S we issue the Institutional Plan
FY 2002-2007, Lawrence Livermore
National Laboratory is beginning its
50th year of operation. Our Laboratory
was founded by E. O. Lawrence and a
remarkable group of young scientists to
pursue innovative solutions to the nation’s
pressing needs to advance nuclear weapons
science and technology. The Livermore
branch of the University of California
Radiation Laboratory opened its doors
on September 2, 1952. Its budget was
$3.5 million, and by the end of the fiscal
year, Livermore had 698 employees.
Currently, about 8,000 employees work
at the Laboratory, which continues to be
part of the University of California, and
the annual budget is about $1.5 billion.

The threats to our nation have changed
dramatically over 50 years—the Cold War
through much of our history and now
the war against terrorism. The Laboratory
has continually changed to address the
challenges of the day and anticipate future
needs, keeping a central focus on national
security. Now—as much asin 1952—
innovative application of advanced science
and technology is needed to cope with
the threats that the world faces.

Our Institutional Plan FY 2002—2007
describes the Laboratory’s important

Lawrence Livermore National Laboratory

C. Bruce Tarter
Director

responsibilities as part of the
Department of Energy’s National
Nuclear Security Administration
(NNSA), led by General John Gordon.
We are providing the expertise that
makes it possible for the United States
to maintain a safe and reliable nuclear
weapons stockpile. Laboratory
researchers are also working with
NNSA and other organizations to
counter terrorism and to stem the
proliferation of weapons of mass
destruction.

The Laboratory continues to apply its
very special scientific and engineering
capabilities to other important national
needs—in energy, environmental quality,
and biotechnology. These research
activities align with the vital missions
of the Department of Energy, and they

DIRECTOR'S STATEMENT

focus on project areas that reinforce our
national security work.

All of our research programs must be
conducted in a safe and secure manner.
Asthis Institutional Plan describes, we
have been taking actions to sustain high
standards of performance in all areas of
operations. Substantial improvements
have been made in Laboratory operations
since performance measures became
an integral part of the University of
California s management process, which
is now under the aegis of UC Vice
President for Laboratory Management,
John McTague. Our long-standing
association with the University has also
greatly contributed to the scientific and
technical excellence of Livermore's
programs.

Our current program accomplishments
and our plans as an institution will help
forge the future of NNSA and the
continuing success of other programs
in the Department of Energy. Our
Ingtitutional Plan FY 2002—2007 describes
how Lawrence Livermore National
Laboratory will begin its second 50 years.

At Livermore, we are ensuring national
security and applying science and
technology to the important problems
of our time.
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Institutional Plan FY 2002-2007

LABORATORY OVERVIEW

A T Lawrence Livermore National
Laboratory, we are ensuring national
security and applying science and
technology to the important problems
of our time.

Lawrence Livermore National
Laboratory was founded in 1952 as a
nuclear weapons laboratory. National
security continues to be Livermore's
defining mission. The Laboratory has
been administered since its inception by
the University of California (UC), first
for the Atomic Energy Commission and
now for the National Nuclear Security
Administration (NNSA) within the U.S.
Department of Energy (DOE). Through
its long association with the University
of California, the Laboratory has been
able to recruit a world-class workforce
and to establish an atmosphere of
intellectual innovation, which is
essential to sustained scientific and
technical excellence. Asan NNSA
laboratory with security and science
central to its purpose, Livermore has an
essential and compelling core mission
and the capabilities to solve important,
difficult, real-world problems.
Continuity in our mission. Asthis
Institutional Plan FY 2002—2007
highlights, our mission is clear, and we
must continue to meet commitmentsin
our research and development activities.
We are responsible for ensuring the
performance of weapon systemsin the
U.S. nuclear stockpile and for bringing
into operation and applying significant
new capabilities required for nuclear
weapons stockpile stewardship. These
include, most notably, the National
Ignition Facility and ASCI White, a
12-trillion-operations-per-second
supercomputer that is part of the
Accelerated Strategic Computing
Initiative (ASCI). In addition, we develop
technologies and provide analysis
capabilities that support U.S.
nonproliferation objectives and contribute
to the war against terrorism. The
Laboratory is also committed to other

Lawrence Livermore National Laboratory
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Figure 1-1. The Laboratory’s mission. We meet requirements to provide for
national security. This mission demands capabilities at the Laboratory that are
used to respond to opportunities to meet enduring national needs through

projects that enhance our capabilities.

major effortsin energy and environment,
bioscience and biotechnology, and basic
science that complement our national
security efforts.

Changesin our environment. It isalso
atime of change for the Laboratory. The
events of September 11, 2001, greatly
affect the U.S. and all national security
activities and organizations. Other
changes in 2001 aso have had a direct
influence on Livermore. A new
Administration is in office, and the
forthcoming results of its national
security reviews, its national energy
policy, and its new initiatives will affect
programmatic activities at the
Laboratory. Change will also result from
actions taken by the new National
Nuclear Security Administration, which
includes Livermore as one of its three
national security laboratories. We
continue to be managed by the
University of California; however, the
contract between DOE/NNSA and UC
was restructured when it was extended
in January 2001. There are greater
demands on UC for oversight and higher
expectations for Laboratory performance
in areas such as safety and security. In
addition, there have been many changes
to the Laboratory’s senior management
team with nine associate director— evel
positions filled in 2001.

1.1 Mission, Vision, and Goals
1.1.1 Mission

Lawrence Livermore National
Laboratory is apremier applied-science
national security laboratory. Our primary
mission is to ensure that the nation’s
nuclear weapons remain safe, secure,
and reliable and to prevent the spread
and use of nuclear weapons worldwide.
This mission enables our programs in
advanced defense technologies, energy,
environment, biosciences, and basic
science to apply Livermore's unique
capabilities and to enhance the
competencies needed for our national
security mission. The Laboratory serves
as aresource to the U.S. government and
a partner with industry and academia
(Figure 1-1).

1.1.2 Vision and Goals

Our goal isto apply the very best
science and technology to enhance the
security and well being of the nation.

A Focus on National Security
National security is the defining
responsibility of Lawrence Livermore
National Laboratory. We are focusing
the Laboratory’s efforts on two of the
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The Livermore Approach
to Problem Solving

Multidisciplinary Research
Teams. We form multidisciplinary
teams tailored to meet the demands
of each challenging problem. The
teams combine scientific and
engineering talent, and they draw
from a diverse mixture of
knowledge, skills, and experience
to generate innovative solutions.
Increasingly, research efforts entail
partnerships with others outside the
Laboratory.

An Integrated Approach to
Research and Development.
Research and development
activities at Livermore range from
fundamental science to production
engineering of complex systems.
We carry concepts all the way from
scientific discovery to fully
developed prototype products.

L arge-Scale Experimental
Science and Engineering
Development. We design and
develop technical products for our
customers as well as large-scale
experimental facilities, which we
then use as tools to achieve
program goals.

Computer Simulation of Complex
Systems. Computer simulation is

a cost-effective means for
“conducting” alarge number of
complex experiments. Confidence
in modeling results depends on
careful validation through actual
experiments. These simulations and
experiments are mutually
reinforcing.

10

nation’s top priorities: ensuring the
safety, security, and reliability of the
U.S. nuclear stockpile and reducing the
threats posed by weapons of mass
destruction. We will continue to provide
the world-class scientific and
engineering capabilities that make it
possible for the U.S. to maintain the
national deterrent and take steps to stem
the proliferation of weapons of mass
destruction and combat their use against
the nation and U.S. interests.

As the war against terrorism makes
clear, security presents the Laboratory
with significant challenges. As part of
an integrated national effort, we must
make major advances in science and
technology to maintain confidence in the
U.S. nuclear weapons stockpile in the
absence of nuclear testing. Drawing on
these advances and the special expertise
of the Laboratory, we also work with
various U.S. government agencies to
improve international nuclear safety and
prevent the proliferation and use of
nuclear, chemical, and biological
weapons by developing needed
technologies and analysis tools.
Because of the exceptional scientific
and engineering capabilities present at
the Laboratory to meet these needs,
Livermore is a national resource to
assist in the war effort through the
development of advanced technologies
to increase homeland security and the
effectiveness of U.S. military forces.

Major Investments at Livermore
At the Laboratory, investments are
being made in cutting-edge
computational and experimental tools
needed to help ensure that the U.S.
nuclear weapons stockpile remains safe
and reliable. Livermore will have
scientific computing capabilities that
offer the potential for revolutionary
advances in many areas of science and

technology as we make necessary
improvements to simulation models of
nuclear weapons performance. Livermore
is also the site for the National Ignition
Facility, which will be the world's
largest laser system and will provide the
means for investigating the thermonucl ear
physics of weapons, exploring the
promise of fusion energy, and advancing
science on many fronts (Figure 1-2).
These major investments are shaping
the future of the Laboratory.

Meeting Enduring National Needs

An exceptional staff with state-of-the
art research capabilities will enable the
Laboratory to respond to a broad range
of vital national needs. With Livermore's
emphasis on high-payoff results, many
projects will entail significant scientific
and technical risk. We will seek such
challenges where Laboratory efforts can
lead to dramatic benefits for the nation.

We will focus on the enduring
missions of the Department of Energy
and the program areas that positively
reinforce our national security work.
Livermore will pursue projects aimed
at significant, large-scale innovations in
energy production to ensure abundant
and affordable energy for the future.
Environmental efforts will be directed
at demonstrating effective remediation
technologies, advancing the science
base for environmental regulation, and
modeling more accurately regional
weather and global climate conditions.
We will also serve as an effective national
technical resource for the management
of nuclear systems and materials.

The Laboratory’s bioscience research
will advance human health through
efforts focused on genomics and
proteomics, disease susceptibility and
prevention, and improved health care
and medical biotechnology. In other
fields, Livermore researchers will pursue

Lawrence Livermore National Laboratory
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science and technology initiatives that
have the potential for major advances
and that bolster the Laboratory’s scientific
and technological strengths. Increasingly,
our accomplishments will be achieved
through effective partnerships with others.

Focused Internal Investments

The foundation for Livermore's
diverse set of research and development
activities—now and in the future—is the
Laboratory’s science and technology base.
Excellence in science and technology
keeps the Laboratory vibrant and healthy
and able to respond to new challenges. We
will sustain our science and technology
base through effectively managed interna
investments in long-term research
activities (such as Laboratory Directed
Research and Development projects),
research capabilities (such as terascale
computers), and the Laboratory’s
infrastructure to provide an
accommodating, modern work
environment.

Investments in the Laboratory’s staff
are aso critically important. Our scientific
and technical successes would not be
possible without the dedicated, outstanding
efforts of al employees. We must continue
to attract and retain a diverse, high-quality
staff for future achievements. Employee
development—ranging from continuing
education to leadership and management
training for supervisors—is a key part of
our investment strategy. We must ensure
that employees have the best skills,
training, and tools to accomplish their
current work and to prepare for career
growth.

Safe, Secure, and Efficient
Operations

Livermore's scientific and
technological achievements will be made
possible by safe, secure, and efficient
operations and sound business practices.

Lawrence Livermore National Laboratory

Safety and security are the most
important considerations in day-to-day
operations. The Laboratory is committed
to providing every employee and the
community with a safe and healthy
environment in which to work and live.
Through the implementation of Integrated
Safety Management, we will ensure
that safety stays atop priority at the
Laboratory. We are also taking specific
steps to enhance security and will fully
integrate security mechanisms into the
workplace through the implementation
of Integrated Safeguards and Security
Management. These efforts to enhance
security were redoubled in the wake of
September 11, 2001. In view of the new
threat, all NNSA sites are reevaluating
their potential vulnerabilities and
addressing the problems.

In addition, through a concerted,
long-term effort to improve operations
and reduce support and overhead costs,
Laboratory business services are now
faster, better, cheaper, and safer. Livermore
has adopted best commercial practices
whenever possible and has greatly
improved business information systems
by taking advantage of rapid changesin
information technology. We will
continue to strive for improvement.

1.2 Critical Capabilities

The Laboratory is a national resource
with an extensive science and technology
base and many specialized research
capabilities and facilities. Livermore
provides leadership in severa broad
research areas that are central to the
L aboratory’s mission.

1.2.1 An Extensive Science and
Technology Base

Livermore programs are supported
by alarge technical base with nearly
3,000 scientists and engineers serving as
career or term employees. A significant
portion of the scientific staff is organized
into “discipling” directorates—Chemistry
and Materials Science, Computation,
Engineering, and Physics and Advanced
Technol ogies—and many of these
people are matrixed, or assigned, to
specific programs. Use of the matrix
system fosters efficient transfer of
technical knowledge among programs,
enables staff members to develop wide-
ranging skills and knowledge, and
infuses projects with diverse ideas for
solutions. As a result, the Laboratory has
the ability to seize program opportunities,

Figure 1-2. Expertise in advanced lasers and associated technologies, necessary
for the National Ignition Facility and other major projects for national security,
provides program opportunities in inertial confinement fusion, advanced
lithography, and other diverse scientific and industrial applications.

11



LABORATORY OVERVIEW

Institutional Plan FY 2002-2007

the agility to react quickly to technical
surprises, and the flexibility to respond
to programmatic changes.

The Laboratory’s many research and
development accomplishments
demonstrate Livermore's leadership in
several broad research aress.
High-Ener gy-Density Physics and
Nuclear Science and Technology. For
nearly 50 years, the Laboratory has
demonstrated excellence in science and
technology directed at the devel opment

of nuclear weapons and the harnessing
of thermonuclear and fission energy for
civilian power generation. We have
broad expertise in nuclear science and
technology as well as exceptional
capabilities for investigating the
properties of matter at extreme
conditions (up to stellar temperatures
and pressures) and the interaction of
matter with intense radiation. This
expertise will remain crucial for our
national security programs. It will also

be applied to develop innovative
techniques for environmental cleanup,
assist NNSA in the management of
nuclear materials, improve technology
for nuclear systems, and advance
fundamental science in many aress.
Advanced Lasers and Electro-Optics.
Livermore is the preeminent laser
science and technology laboratory in the
world. We are strongly focused on
meeting design and construction goals
for the National Ignition Facility. We are

Principal Research Centers and Facilities at Livermore

Center for Accelerator Mass Spectrometry—most versatile
spectrometry capability in the world.

Chemistry and Materials Science Environmental Services
L abor atory—wide-ranging chemical and radiochemical
characterizations of environmental samples.

Computer Incident Advisory Center—DOE's watch and
warning center for computer network defense.

Conflict Simulation L abor ator y—state-of-the-art,
interactive, entity-level conflict simulations.

Electron Beam lon Trap Facility—unique facility for the
study of highly ionized atoms at rest.

Engineering Technology Center s—cutting-edge research in
Centers for Complex Distributed Systems, Computational
Engineering, Microtechnology, Nondestructive Evaluation,
and Precision Engineering.

Falcon Laser/Linac—facility for developing a source of
ultrafast-pulse x rays.

Flash X-Ray/Contained Firing Facility—versatile
hydrodynamic testing facility currently completing upgrades.
Forensic Science Center—world-leading forensic analysis
and instrumentation.

Genome Center—facility for high-throughput genome
sequencing and study of functional genomics.

Hardened Test Facility—capability for mechanical testing
of weapons components.

High-Explosives Applications Facility—world’'s most
modern high-explosives research facility.

Information Operations and Assurance Center—models
and visualizations of information networks; analysis and
simulations of attacks and responses.

12

I nter national Assessments Center—national resource for
evaluations of foreign weapons programs.

L arge Optics Diamond Turning Machine—world’'s most
accurate machine tool for fabricating large metal optical
parts.

Long-Term Corrosion Test Facility—comprehensive
evaluation service for corrosion on various candidate metals
for nuclear waste containers.

National Atmospheric Release Advisory Center—real-time
emergency predictions of hazardous substance rel eases.

4-M eV Pelletron—versatile particle accelerator for materials
analysis and radiation effects studies.

Plutonium Facility—modern facility for nuclear materials
research and testing.

Positron Microscope—world’'s most intense pulsed proton
beam for studying material defects.

Secure and Open Computing Facilities—supercomputers
and testbed for hardware and software devel opment.

300-keV Transmission Electron Microscope—near-atomic-
level chemical and structural analyses and images of complex
materials.

Tritium Facility—activities to support target fabrication and
decommissioning and recycling in inertial confinement
fusion.

Two-Stage Gas Guns—phase-change predictions through
experiments with metallic hydrogen.

Ultrashort-Pulse L aser—capability for equation-of-state,
opacity, and other stockpile stewardship experiments.
Uranium Manufacturing and Process Development
Facility—research facility for casting and forming processes.

Lawrence Livermore National Laboratory



Institutional Plan FY 2002-2007

LABORATORY OVERVIEW

also applying the Laboratory’s expertise
in lasers and electro-optics to meet other
national needs, contribute to the
competitiveness of U.S. industry, and
address issues in basic science (see
Figure 1-2).

High-Performance Scientific
Computing. As part of the Accelerated
Strategic Computing Initiative, over the
19942004 decade, we are acquiring
successively more powerful computers
with the goal of increasing computational
speed and data capacity by a factor of
100,000. In July 2000, we took delivery
from IBM of a 12-teraops computer
(22 trillion operations per second), capable
of performing calculations in 5 minutes

that would have taken 40 days to complete
in 1997. Construction of the Terascale
Simulation Facility will prepare us for
acquisition of a 100-teraops supercomputer.

While meeting the Laboratory’s
commitments to national security
programs, we are making internal
investments to ensure that all major
programs at the Laboratory have access
to terascale computers. These capabilities
can potentially revolutionize scientific
discovery and lead to unprecedented
levels of understanding in biology and
environmental science, improved
modeling of weather and climate, the
design of new materials, and advances
in many areas of physics.

Materials Science. In support of
Laboratory programs, we have devel oped
wide-ranging expertise about materials.
In addition to conducting fundamental
research on the properties of materials,
we engineer novel materials at the atomic
or near-atomic levels. Livermore's
stockpile stewardship responsibilities
require researchers to understand in great
detail the properties of very complex
materials—ranging from plutonium to
organic materials, such as high
explosives—and how materias age in the
presence of radiation and toxic materials.
Expertise in chemistry and materials
science also provides critical support to
many other Laboratory programs, such

From Creating the Laboratory’s Future . . .

PROVIDING FOR NATIONAL SECURITY
“National security is the defining responsibility of the Laboratory.”

MEETING ENDURING NATIONAL NEEDS
“Our focus will remain on the critical, enduring missions of the DOE and program areas that positively reinforce our national

security work.”

MISSION-DIRECTED SCIENCE AND TECHNOL OGY
“Livermore’s strengths are well matched to DOE’s needs. . . . We pursue major projects where we can make unique and
valuable contributions. These activities build on and reinforce the Laboratory’s key strengths.”

AN OUTSTANDING WORKFORCE

“Challenging scientific programs, world-class research facilities, and a collegial environment are critical to attracting and

retaining an outstanding workforce.”

INVESTING IN THE FUTURE

“Excellence in science and technology will keep the Laboratory vibrant and healthy and able to respond to new challenges.”

MANAGING OPERATIONS EFFECTIVELY
“Safe and efficient operations, sound business practices, and attention to the Laboratory’s valuable resources make possible

Livermore's technical achievements.”

PARTNERSHIPS THAT CREATE CAPABILITIES
“We are involved in collaborations as a means to accomplish our goals, an expansion of the original E. O. Lawrence model of

team science.”

Lawrence Livermore National Laboratory
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as environmental cleanup, nuclear waste
disposal, and atmospheric modeling. In
addition, we develop nanoengineered
multilayer materials and other exotic
materials, such as aerogels. These
advances meet programmatic needs for
highly efficient energy-storage
components, ultralight structural
materials, tailored coatings, and novel
electronic, magnetic, and optical materials.

1.2.2 Specialized Research
Capabilities and Facilities

Many specialized research capabilities
and facilities exist at Livermore. Because
of our overall size, the need for
technologies and capabilities that do
not exist elsewhere, and the fact that
essential elements of our national
security mission are classified, much of
the necessary expertise to support
programs resides within the Laboratory.
For example, we have capabilities to
develop state-of-the-art instrumentation
for detecting, measuring, and analyzing
awide range of physical events. We also
have significant expertise to support
innovative applied-science efforts in
advanced materials: precision engineering,
microfabrication, nondestructive
evaluation, complex-system control and
automation, and chemical, biological,
and photon processes.

1.2.3 Muitiprogram Support for DOE

As a conseguence of the Laboratory’s
extensive science and technology base
and its many special research capabilities,
we provide multiprogram support to
DOE. This important relationship between
the capabilities that Livermore has
developed to fulfill its national security
mission and its ability to make unique
and valuable contributions in other DOE

14

mission areas is a central feature of
Livermore’s mission statement (see
Figure 1-1).

For example, with outstanding
capabilitiesin laser science and
technology, we support stockpile
stewardship, pursue inertial confinement
fusion physics, develop lasers for
biotechnology and advanced
manufacturing applications, and apply
advances in laser technology to make
breakthroughs in areas of basic science
(see Figure 1-2). Our expertisein
bioscience and bioengineering has
applications in genomics research,
bioremediation, environmental risk
reduction, and biological warfare agent
detection. Advanced scientific computing
at Livermore supports stockpile
stewardship, atmospheric modeling for
emergency response and global climate
prediction, computational biology,
modeling for radioactive waste
disposition and the movement of
contaminants in groundwater, materials
science modeling, and many other
scientific areas (Figure 1-3).

1.2.4 Critical Skills in the Workforce

Livermore's principal asset isits
highly talented workforce. The many

programmatic achievements of the
Laboratory would not be possible
without the dedicated, high-quality
efforts of all employees. The outstanding
scientific and technical achievements

of the staff are greatly valued.
Breakthrough accomplishments are
critical to the success of the Laboratory
and provide the foundation for future
programs to meet national needs. The
many awards and honors won each year
by Livermore employees are highlighted
in the Laboratory’s Annual Report.

The recruitment, continuing training,
and retention of a diverse, skilled
workforce are major issues. They are
receiving a high level of attention to
ensure the continuing health of the
Laboratory and its vitally important
national security programs. In particular,
we face the absolutely crucial challenge
of maintaining expert judgment about
nuclear weapons issues. That challenge
has been recognized from the onset of
the Stockpile Stewardship Program, and
attention to workforce and “critical
skills” issues are a significant part of the
Readiness in Technical Base and Facilities
program thrust (see Section 2.1.4).

In addition, specific Laboratory-wide
programs are aimed at recruitment and
retention; increased workforce diversity;

Figure 1-3. The Accelerated Strategic Computing Initiative (ASCI) and Livermore’s
advanced scientific computing capabilities, required for stockpile stewardship,
enable us to respond to other program opportunities.

Lawrence Livermore National Laboratory
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action against racial profiling; employee
development; and leadership and
management skills development. They
are described in Section 4.3. Furthermore,
Livermore has just completed a
comprehensive, formal workforce survey
to better and more systematically
understand the issues facing employees
and assess their views. Survey action
teams have been formed to make
recommendations for improvementsin
seven focus areas identified through
the survey.

1.3 Strategy Development and
Alignment

1.3.1 The Strategic Direction of DOE

The strategic direction of the
Department of Energy is defined by the
DOE Srategic Plan together with its
Annual Performance Plan for FY 2002.
The overal strategy defined by these
documents is supplemented by the recently
issued National Energy Strategy and
forthcoming results and recommendations
from ongoing reviews of the nation’s
military.

The DOE Strategic Plan. In September
2000, the DOE issued its latest strategic
plan. It builds on the U.S. Department of
Energy Strategic Plan (September 1997)
and planning activities within the
Department that have occurred since
1997. Asin the previous document, the
new plan articul ates the Department’s
mission, vision for the future, core
values, and strategic goals in Corporate
Management and its four businesses:
National Nuclear Security, Energy
Resources, Environmental Quality, and
Science. The general goalsidentified in
DOEFE's Strategic Plan are:

» National Nuclear Security. Enhance
national security through the military

Lawrence Livermore National Laboratory

application of nuclear technology and
reduce the global danger from weapons
of mass destruction.
* Energy Resour ces. Promote the
development and deployment of energy
systems and practices that will provide
current and future generations with
energy that is clean, efficient, reasonably
priced, and reliable.
» Environmental Quality. Aggressively
clean up the environmental legacy of
nuclear weapons and civilian nuclear
research and development programs at
the Department’s remaining sites, safely
manage nuclear materials and spent
nuclear fuel, and permanently dispose of
the nation’s radioactive wastes.
* Science. Advance the basic research
and instruments of science that are the
foundations for DOE's applied missions,
a base for U.S. technology innovation,
and a source of remarkable insights into
our physical and biological world and
the nature of matter and energy.
 Corporate Management. Demonstrate
excellence in the Department’s
environmental, safety, and health
practices and management systems that
support our world-class programs.
The DOE Annual Performance Plan.
The strategic direction of the DOE is
further defined by the DOE’s Annual
Performance Plan for FY 2002, which
was prepared by the Department to meet
requirements of the Governmental
Performance and Results Act (GPRA)
of 1992. The document is the fifth
annual performance plan of DOE. It
provides information to Congress and the
public about the results the Department
proposes to deliver for the requested
FY 2002 budget.

The performance plan defines
51 general performance goals that are
tied to 23 general goals specified in the
strategic plan. Each of the general

performance goal s has associated final
revised targets (usually several) for

FY 2001 and proposed targets for

FY 2002. Figure 1-8, p. 21, presented after
discussion of the top priorities of the
Laboratory, provides DOE’s genera
performance goals in nationa security that
entail significant activities at Livermore.
The National Energy Policy. National
Energy Poalicy, the report of the National
Energy Policy Development Group (May
2001), provides to the President a series of
recommendations to promote dependable,
affordable and environmentally sound
energy for the future. The report envisions
an integrated energy, environmental, and
economic policy that builds on a
comprehensive long-term strategy in
which leading-edge technology will be
used to provide reliable energy and a clean
environment. The policy is designed to
bring together the efforts of business,
government, local communities, and
citizens. It will lead to new demands on the
research and development capabilities of
the DOE and its national |aboratories.
Reviews of the Nation’s Military. In
January 2001, the President asked the
Secretary of Defense to conduct three
reviews to create a new vision for the
role of the nation’s military in the 21st
century. One of the reviews is examining
the requirements of deterrence in the
current security environment, including
examination of the size of the future
nuclear stockpile and the nation’s needs
for missile defense. The results and
recommendations of the reviews may
well affect DOE/NNSA'’s national
security programs.

1.3.2 The Lahoratory’s Strategy
Livermore’'s Strategy Document. The

Laboratory’s strategy document, Creating
the Laboratory’s Future, provides the
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basis for this Institutional Plan. Creating
the Laboratory’s Future reflects our
view of Livermore's responsibilitiesin
meeting the strategic goals of DOE. The
Laboratory’s strategy was devel oped
through the efforts of the five strategic
councils at the Laboratory and the Policy,
Planning, and Special Studies Office,
which took the lead in synthesizing the
work of the councils for senior
management review.

Creating the Laboratory’s Future
describes Livermore's roles and
responsibilities as a DOE/NNSA national
laboratory and sets the foundation for
decisions about Laboratory programs
and operations. It presents the Laboratory’s
mission, vision, and goals (Section 1.1);
work projects and initiatives in support
of them; the science and technology
strengths of the Laboratory that support
our missions (Section 1.2); the
management of operations at the
Laboratory (and operations initiatives);

and steps we are taking to prepare for
the future.

Top Institutional Objectives for
2001-2002. As an extension to Creating
the Laboratory’s Future, alist of the
Laboratory’s top priorities identifies
institutional objectives for 2001-2002
(Figure 1-4). The seven priorities on the
list represent goals for the Laboratory as
awhole—other important objectives for
specific programs are not included. Our
achievement of these objectives will
help to strengthen the Laboratory as an
institution and define long-term well-
defined roles in program areas that are
of national interest and importance.
Management Changes at Livermore.
One of the Laboratory’s top institutional
objectives (Figure 1-4, objective 6)
relates to senior management changes.
With the appointment of seven new
associate director-level managersin
May 2001, most of the vacant senior-
management positions have been filled.

Figure 1-4. Livermore's Top Institutional Objectives for 2001-2002.

1. Work to ensure that NNSA succeeds as an organization and in its long-range
planning for stockpile stewardship and nonproliferation.
2. Establish and execute a robust, accepted path forward for the National Ignition

Facility.

3. Work with DOE/NNSA and UC to effectively implement the restructured

management and operating contract.
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To better ensure recruitment and retention of skilled, diverse, and productive
employees, add vitality to our workforce with emphasis on long-term R&D and
improve the workplace environment using the employee survey to prioritize issues.
Successfully meet operational and administrative responsibilities in a cost-
effective fashion with special emphasis on safety and security.

Fill open leadership positions and create a new senior management team that is
organized to more effectively meet evolving operational and programmatic needs.
Respond to emerging national needs, new Administration initiatives and technical
opportunities (e.g., in energy, biosciences, and defense) by developing new
programmatic thrusts that apply Livermore's special capabilities, such as terascale
scientific simulation.

(See Section 5.2 for a current
organization chart.) In the process of
posting and filling the positions, the
roles and responsibilities of some
directorates have been realigned. In
particular, formation of the Energy and
Environment Directorate combines
activities in what were two separate
directorates, and the Physics and
Advanced Technologies Directorate
includes both the former Physics
Directorate and portions of the former
Lasers Program that are not part of the
National Ignition Facility Programs
Directorate.

In addition, four associate director
positions were created to manage
operational functions. This change
ensures high-level attention to important
Laboratory operational issues while it
lessens line-management responsibilities
in the Director’s Office. The Deputy
Director for Strategic Operations (DDSO)
will have greater opportunity to focus on
broader, more strategic issues and nurture
effective working relationships with the
new management teams at NNSA and
the University of California.

With the new senior management
team formed, the Laboratory isin the
process of reviewing and revising the
goals and membership of the strategic
councils (and other committees). The
councils are central to strategic planning
because they provide Laboratory-wide
strategic direction in their domain of
responsibility. Three councils focus
along major business lines of the
Laboratory: the Council on National
Security, the Council on Energy and
Environmental Systems, and the Council
on Bioscience and Biotechnology. The
Council on Strategic Science and
Technology focuses on issues pertaining
to the scientific and engineering base at
the Laboratory. In addition, thereisa
Council on Strategic Operations. The

Lawrence Livermore National Laboratory
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Laboratory, and programs to meet other
enduring national needs. The direction
of the Laboratory’s national security
programs—evident from the top
institutional objectives—is discussed in
Section 2 of this Ingtitutional Plan. In
providing for national security,
Livermore's principal responsbilities are:
* Stewardship of the U.S. nuclear
weapon stockpile.
 Stemming the proliferation of weapons
of mass destruction.
* Responding to other important national
security needs through the application of
Livermore’s science and technol ogy.
Requirements to provide for national
security demand unique capabilities at
the Laboratory, which are also used to
respond to opportunities to meet broader
national needs. As discussed in
Section 3 of this Institutional Plan, our
focus is on the critical, enduring

Department of Energy

Direction (and other customers)

Budgets
Investments

Laboratory
mission

Strategic
councils

Laboratory
programs and
core capabilities

Products
Capabilities
Input

Program plans
and program
deliverables

Figure 1-5. Development and alignment of Livermore’s strategic plans are highly
interactive processes involving the Department of Energy (as well as other
customers) and the Laboratory’s programs and strategic councils. Strategic
direction and major new investments at Livermore, which flow down from the
Department of Energy, are based on recognition of the Laboratory’s capabilities,

responsibilities, and current deliverables.

councils are responsible for formulating
both tactical plans and the strategy for
long-range program and resource
development in their areas. They provide
guidance and are part of the review
process for Laboratory Directed
Research and Development. As depicted
in Figure 1-5, they also ensure that the
strategic direction of planned actions and
initiatives aligns with the strategic plans
of the Department of Energy (and other
customers).

The Laboratory asawholeis
undertaking a new cycle of strategic
planning beginning in autumn 2001. The
new strategic plan will benefit from ideas

Lawrence Livermore National Laboratory

for programmatic thrusts from the new
management team and respond to newly
emerging initiatives of the Administration
and priorities of NNSA and DOE.

1.3.3 Alignment with DOE Strategy
and Needs

Livermore's Principal Responsibilities
and Major Programs. The Laboratory’s
mission statement—and essentialy all
the supporting material in Creating the
Laboratory’'s Future—highlights the
important interaction among Livermore's
primary (national security) mission, the
scientific and technical capabilities at the

missions of DOE and program areas
that reinforce our national security
work. Where we can make unique and
valuable contributions, Livermore
pursues major projects directed at:

* Energy security and long-term energy
needs.

* Environmental assessment and
management.

* Bioscience advances to improve
human health.

* Breakthroughs in fundamental science
and technology.

We are able to make selected advances
in many of DOE’s mission aresas, in part
because our approach to research and
development is multidisciplinary,
integrating many disciplines with cutting-
edge capabilitiesin multiple areas of
science and technol ogy.

For example, Livermore’s Biology
and Biotechnology Research Program is
at the forefront of genomics research in
part because of the Laboratory’s
engineering capabilities and successin
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developing technologies for high-speed
sorting of individual chromosomes and
for measuring distances between DNA
markers. Bioscience expertise, in turn, is
contributing to the development of novel
bioremediation technol ogies for
groundwater cleanup and portable
minisensors for rapid, accurate detection
and characterization of biological
warfare agents in the field. Opportunities
to meet a broad range of national needs
are created by our other special
capabilities, such asin advanced lasers
(Figure 1-2) and advanced scientific
computing (Figure 1-3).

Alignment with the DOE Strategic
Plan. Continuing interactions of
Livermore programs with DOE sponsors
and senior Laboratory managers with
DOE program secretarial officers (PSOs)
gresatly contribute to aligning the
Laboratory’s strategic direction with the
U.S Department of Energy Strategic
Plan (September 2000). Moreover, as
exemplified by the Stockpile
Stewardship Program, key Laboratory
program leaders and staff work with and
provide information to assist NNSA and
DOE PSOs in formulating DOE’s
strategic plans and direction. These
activities feed back into the Laboratory’s
strategic planning process and assure
that programs and strategies align with
those of NNSA and DOE (Figure 1-6).
Figures 1-7 and 1-8 illustrate alignment of
Livermore’'s 2001-2002 top objectives
with objectives defined in the DOE
Srategic Plan.

Self-Assessments of Planning Success.
In our self-assessment of Laboratory
planning for DOE and the University of
California (Section 1.4, page 17), we
evaluate success and alignment with
DOEFE's strategic direction and plans
through consideration of four factors:

* Successful Programs and Partnerships.
Sustained support for Livermore
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Creating the Laboratory's Future

* Providing for National Security|
— Stewardship of the U.S. nuclear stockpile
— Stemming the proliferation of weapons of
mass destruction
— Meeting new military requirements

“National security is the
defining responsibility
of the Laboratory.”

“Our focus will remain on the
critical, enduring missions of
the DOE and program areas
that positively reinforce our
national security work.”

* Meeting Enduring National Needs
— Energy security and long-term

energy needs
— Environmental assessment and

management

— Nuclear materials stewardship

— Advancement of biosciences to improve
human health

— Breakthroughs in fundamental
sciences and applied technologies

Figure 1-6. The missions and goals identified in the Laboratory’s strategy
document, Creating the Laboratory’s Future, closely align with the strategic goals
identified in the U.S. Department of Energy Strategic Plan (September 2000).

program activities is indicative of our
efforts to align with DOE’s plans and
goals and of the executive branch and
congressional recognition of the
importance of the work and the progress
being made. Increasingly, our programs
are being pursued in partnership with
other laboratories, academia, and
industry. The formation and successful
management of these partnerships also
reflect on effective planning.

* Major Investments at the Laboratory.
Successful planning is evident in the fact
that major investments in capabilities
and facilities are being made at

Livermore. In addition, our special
capabilities are being effectively used in
programs sponsored by DOE and others.
* New Initiatives with DOE. Livermore
is at the forefront of planning and
execution of several new DOE
initiatives, indicating that the
Laboratory’s plans are well aigned with
those of the Department.

» Awards and Honors. The awards and
honors we receive demonstrate the
quality of science and technology at the
Laboratory. A strong science and
technology base makes it possible for us
to be responsive to changing needs.

Lawrence Livermore National Laboratory
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1.3.4 Anticipating and Responding to
Future Needs

In addition to its programmatic
responsibilities, Livermore—as a
national laboratory—serves as a
technical resource for the federal
government to use in the development of
effective public policy. To meet this
responsibility, the Laboratory must
maintain its vitality by anticipating and
changing to meet evolving national
needs. We work with DOE and other
sponsors to anticipate the future needs of
the nation, keep them apprised of
emerging technical opportunities, and
identify areas where science and
technology can enhance security and
national well being. To be effective, we
must continue to be an integral and
active part of the nation’s science and
technology infrastructure, participate in
the national dialogue on important
science issues, and be broadly
recognized as a scientific leader.
Focused Internal Investments. We
must continue to make internal
investments that develop the skills and
capabilities needed to meet customers
future needs. The present strengths of
Livermore are, in large part, a product of
investment choices in the past. An
important source of internal investment
is Livermore's Laboratory Directed
Research and Development (LDRD)
program. LDRD is an important tool we
have for supporting research and
development projects that will enhance
the Laboratory’s core strengths, nurture
research efforts that expand scientific
and technical horizons, and create
important new capabilities so that the
Laboratory can respond promptly and
effectively to new missions and national
priorities. Livermore’'s LDRD program
has been very productive since its
inception in FY 1985, with an

Lawrence Livermore National Laboratory

outstanding record of scientific and
technical output. Program
accomplishments (highlighted in
Section 3.3) are more fully described in
Livermore’s LDRD annual reports.

1.4 Evaluation of Performance

Livermore is one of three national
laboratories managed and operated under
a contract between the Department of
Energy and the University of California
(UC). When the DOE-UC contract was
revised and extended in 1992, DOE and
UC pioneered performance-based
contracting as applied to government-
owned, contractor-operated (GOCO)
institutions. In 1997, DOE and UC
extended the contract for five years and
made changes to it to strengthen the
performance-based management system
introduced in 1992. In January 2001, the
management and operating contract was
modified to extend the contract term for
an additional three years, through
September 30, 2005.

Appendix F and Performance

M easures. Appendix F of the DOE-UC
management and operating contract
contains performance objectives and
measures that provide the basis for the
performance management system.
Performance is measured in three areas:
(1) Laboratory management, (2) science
and technology, and (3) administration
and operations, which includes such
items as environment, safety, and health
(ES& H); security; business operations,
facilities management; and human
resources. Each year, Livermore provides
UC with the Science and Technology
Assessment Report (prepared by the
Laboratory Science and Technology
Office) and the Appendix F Laboratory
Management Self-Assessment Report and

Appendix F Administration and
Operations Self-Assessment Report
(coordinated by the Laboratory Office of
Contract Management). UC reviews and
uses these self-assessments to prepare an
overal report that it submitsto NNSA,
and NNSA publishes an annual appraisal
of the Laboratory’s performance.

As shown in Figure 1-9, since the
inception of the performance assessment
system in FY 1993, the Laboratory has
achieved very high ratings in science
and technology and has markedly
improved ratings in administration and
operations since the first year. Our
performance evaluation in FY 2000 was
“excellent” in science and technology
and “excellent” in administration and
operations.

Appendix O and Performance

I mprovements. In January 2001, when
the DOE-UC management and operating
contract was extended for three years, it
underwent a major rewrite. The contract
was restructured to strengthen
management accountability at UC and
the laboratories and to provide for
improved performance at Livermore and
Los Alamos national laboratories under
five Appendix O program performance
initiatives:

» Management A ccountability—to
strengthen UC management
accountability for laboratories, including
the successful accomplishment of
commitments in the contract.

* Safeguards and Security

M anagement—to ensure that each
employee is directly responsible for
performing work safely and securely; to
improve safeguards and security (S&S)
management; and to instill public
confidence in S& S management at the
laboratories.

* Facilities Safety (including Nuclear
Facilities Operations)—to
institutionalize best practices in facility
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Figure 1-7. Alignment of the DOE Strategic Plan with Livermore’s Top Institutional Objectives for 2001-2002.

DOE Strategic Plan Objectives LLNL objectives?@

National Nuclear Security

NS1: Maintain and refurbish nuclear weapons in accordance with directed schedules to sustain confidence in their
safety, security, and reliability, indefinitely, under the nuclear testing moratorium and arms reduction treaties.

NS2: Achieve the robust and vital scientific, engineering, and manufacturing capability that is needed for current and
future certification of the nuclear weapons stockpile and the manufacture of nuclear weapon components under
the nuclear testing moratorium.

NS3: Ensure the vitaity and readiness of DOE’s national nuclear security enterprise.

N$4: Reduce the global danger from the proliferation of weapons of mass destruction (WMD).

NS6: Ensure that the Department’s nuclear weapons materials, facilities, and information assets are secure through
effective safeguards and security policy, implementation, and oversight.

Energy Resources
ER3: Increase the efficiency and productivity of energy use, while limiting environmental impacts.
ER5: Cooperate globally on international energy issues.

Environmental Quality

EQ1: Safely and expeditiously clean up sites across the country where DOE conducted nuclear weapons research,
production, and testing or where DOE conducted nuclear energy and basic science research. After completion
of cleanup, continue stewardship activities to ensure that human health and the environment are protected.

EQ2: Complete characterization of the Yucca Mountain site and, assuming it is determined suitable as a repository
and the President and Congress approve, obtain requisite licenses, construct, and in FY 2010, begin acceptance
of spent nuclear fuel and high-level radioactive wastes at the repository.

Science

SC1: Provide the leadership, foundations, and breakthroughs in the physical sciences that will sustain advancements
in our nation’s quest for clean, affordable, and abundant energy.

SC2: Develop the scientific foundations to understand and protect our living planet from the adverse impacts of energy
supply and use, support long-term environmental cleanup and management at DOE sites, and contribute core
competencies to interagency research and national challenges in the biological and environmental sciences.

SC3: Explore matter and energy as elementary building blocks from atoms to life, expanding our knowledge of the
most fundamental laws of nature, spanning scales from the infinitesimally small to the infinitely large.

SC4: Provide the extraordinary tools, scientific workforce, and multidisciplinary research infrastructure that ensure
success of DOE’s science mission; and support our nation’s leadership in the physical, biological, environmental,
and computational sciences.

Corporate Management
CM1: Ensure the safety and health of the DOE workforce and members of the public and the protection of the
environment in all Departmental activities.
CM2: Manage human resources and diversity initiatives and implement practices to improve the delivery of products
and services.
CM3: Manage financial resources and physical assets to ensure public confidence.
CM4: Manage information technology systems and infrastructure to improve the Department’s efficiency and effectiveness.
CM5: Use appropriate oversight systems to promote the efficient, effective, and economical operation of the
Department of Energy.

aNumber of objective from Figure 1-4.

12,46
124
1,2,3,4,6

1,4,7
S15

6,7

6,7

2,4,6,7

4,6,7

4,6,7

2,4,6,7

1356
13456
12,356

1356
13
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Department of Energy Performance Ratings Figure 1-9. Overall, Livermore’s
B LLNL Science and Technology

¥ LLNL Administration and Operations Science and Technology (S&T) and

Administration and Operations

(A&O) were deemed “excellent” as
Outstanding  measured by performance criteria
Excellent defined in the performance-based

100

80 management contract between the
Department of Energy and the
Good University of California.
60
Marginal/
Unsatisfactory

40

20
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operations and safety at the laboratories
for both nuclear and nonnuclear facilities.
« Critical Skills, Knowledge and Technical
Capabilities—to ensure that workforce
critical skill replenishment is managed in
a sound and systematic manner so that
future mission needs of the Nuclear
Weapons Program are effectively met.

* Project Management and Construction
Project Management—to strengthen
project management and to institutionalize
and standardize processes.
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Successful implementation of
Appendix O has the highest management
attention at Livermore, and progress on
Livermore Appendix O deliverablesis
proceeding on schedule. The Laboratory
director has established the Contract
Implementation Steering Committee
(CISC) to develop and execute the
Laboratory’s role in working with the
UC Office of the President (UCOP) to
implement the restructured contract.
The steering committee includes both
Laboratory deputy directors, the
Laboratory executive officer, five

associate directors that have principal
responsibilities for the initiatives, and
the Laboratory’s director for contract
management. Particular responsibilities
of the steering committee include
establishing a process to implement the
modified contract, collaborating and
coordinating with UCOP (especially
with the newly appointed UC Vice
President for Laboratory Management,
John McTague) and Los Alamos; and
overseeing appropriate points-of-contact
with UC, Los Alamos, NNSA/Oakland
Operations Office (OAK), and NNSA.

Lawrence Livermore National Laboratory
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I-AWRENCE Livermore National
Laboratory was founded in 1952 as a
nuclear weapons laboratory. National
security remains Livermore’s defining
mission. The world has undergone
significant changes since then, and
likewise, our mission has become more
dynamic and complex.

National security rests on the twin
pillars of deterring aggression against the
U.S. and its allies—through diplomacy,
treaties, and military strength—and
reducing the threats posed by others—by
stemming the spread and countering the
use of weapons of mass destruction. Both
pillars are founded on the bedrock of U.S.
scientific and technological superiority.
The Laboratory’s national security
programs, conducted in the context of
the overall national and global security
environment, provide science and
technology to underpin and support
U.S. national security policy.

The Laboratory’s national security
programs align directly with the National
Security Business Line General Goal in
the DOE Strategic Plan to “enhance the
national security through the military
application of nuclear technology and
reduce the global danger from weapons
of mass destruction.”

Livermore is one of the three DOE
national security laboratories that are
part of the National Nuclear Security
Administration (NNSA) within the
Department. Created through
Congressional legislation enacted in
1999, NNSA brings together DOE’s
national security functions. The agency
is responsible for long-range planning and
developing comprehensive five-year
budget plans for national security activities,
and it manages both programmeatic and
operationa activities within DOE/NNSA’s
nuclear weapons complex.

Lawrence Livermore National Laboratory

Stockpile Stewardship

Nuclear deterrence remains a key
component of U.S. national security
policy for the foreseeable future, and the
maintenance of a safe and reliable nuclear
stockpile is a supreme national interest.
An early action undertaken by the new
Administration was a broad review of the
U.S. military for the 21st century,
including a high-level review of the role
of nuclear weapons and nuclear force
requirements. The results of the reviews
will affect NNSA's five-year planning
for resource, workforce, and facility
requirements at its laboratories and
production facilities.

Livermore plays akey rolein the
Stockpile Stewardship Program for
maintaining the nation’s nuclear weapons
stockpile in the absence of nuclear testing.
The program consists of an integrated
set of activities that provide surveillance
of the stockpile, assessment and
certification of weapon performance, and
refurbishment of weapons as necessary.

The challenges that the Stockpile
Stewardship Program faces will become
more difficult as weapons continue to age.
Bringing into operation new experimental
facilities and accelerating and improving
capabilities for high-performance
computing with advanced simulation
tools are fundamental to the success of
the effort. Success aso critically depends
on maintaining expert judgment about
nuclear weapons. We must pay particular
attention to workforce recruiting, effective
on-the-job training, and retention of
highly qualified scientific and technical
personnel to meet these challenges.

Nonproliferation and Threat
Reduction

National security is threatened by
the spread and potential use of nuclear,
chemical, and biological weapons

(collectively referred to as weapons of
mass destruction, or WMD). The events
of September 11, 2001, make clear the
vulnerability of free societies to devastation
as aresult of the concerted efforts of
extremists. There is heightened concern
about the possible acquisition and use of
WMD by the followers of Osama bin
Laden. In addition, at least 20 countries,
some of them hostile to U.S. interests,
are suspected of or known to be
developing WMD.

Improved scientific and technical
capabilities are essential for WMD threat
reduction. NNSA's Office of Defense
Nuclear Nonproliferation supports the
bulk of the research and development
activities that provide the technological
base for those U.S. agencies with
operationa responsibility for characterizing
foreign weapons programs and detecting
proliferation-related activities, for detecting
and mitigating the use of weapons of mass
destruction against U.S. civilians, and for
negotiating and monitoring compliance
with arms reduction and other agreements.
A number of ongoing efforts at the
Laboratory are directly contributing to
the war against terrorism.

We are also amagjor player in the
U.S—Russian nonproliferation programs.
These programs consist of an integrated
set of activities to secure at-risk nuclear
material in Russia, dispose of excess
highly enriched uranium and plutonium,
and assist in downsizing the Russian
nuclear weapons complex by helping the
Russian closed cities and weapons
institutes develop self-sustaining
commercia applications of their
scientific and technical expertise.

Other Important National Security
Needs

Building on the scientific and technical
capabilities needed for the Laboratory’s
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stockpile stewardship and
nonproliferation missions, we develop
advanced technologies for homeland
protection and for the Department of
Defense (DoD) to enhance the
effectiveness of U.S. military forces. In
addition to our WMD threat-reduction
and threat-response work, we provide
expertise in such areas as solid-state
lasers, advanced conventional munitions,
and energetic materials. Livermore
technologies are also being applied to
domestic national security issues
including critical infrastructure
protection, law enforcement, and
counterterrorism. National laboratories
such as Livermore can make valuable
contributions helping the nation to
anticipate and respond to long-standing,
newly arising, and potential future
threats to U.S. national security.

Teamwork and Advances in
Science and Technology

Asa Collaborative Effort. Our work
takes place within the context of the
national security community—the three
DOE national security laboratories, the
production facilities and the Nevada Test
Site, DoD, and the U.S. intelligence
community. Many of our projects
involve extensive collaborations with
other national |aboratories, government
agencies, universities, and U.S. industry.
We coordinate and integrate our efforts
with others to provide the best scientific
and technical capabilities to the nation as
cost effectively as possible.

Bolstered by Internal Investments. As
mentioned, advances in science and
technology provide the foundation for
national security work. We target
Laboratory Directed Research and
Development (LDRD) investments to
enhance our ability to meet challenging,
long-term national security mission
objectives and other national priorities.
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These investments reinforce our core
strengths, expand the Laboratory’s
scientific and technical horizons, and
create new capabilities, such as
technologies for remote sensing and
detection. Nearly 90 percent of the
Laboratory’s LDRD projects contribute
to our national security mission.
Livermore's overall LDRD Program is
discussed in more detail in Section 3.3.2.

2.1 Stockpile Stewardship

The Stockpile Stewardship Program
is designed to ensure the safety, security,
and reliability of the U.S. nuclear weapon
stockpile that is required to meet national
security needs of the 21st century. The
Office of Defense Programs within NNSA
(NNSA/DP) is leading the three national
security laboratories, the Nevada Test
Site, and the production facilities that are
part of the NNSA weapons complex in
executing the program. Policy, planning,
and implementation documents provide
direction for the Stockpile Stewardship
Program.

Stockpile stewardship is avery
demanding program to meet a vital
national interest. Confidence in the
safety, security, and reliability of the
weapons is to be maintained through an
ongoing and integrated process of
stockpile surveillance, assessment and
certification, and refurbishment. The
Stockpile Stewardship Program’s
ambitious goals include having in place
within about a decade a set of vastly
improved scientific tools and
manufacturing capabilities: 100-teraops
supercomputers; advanced radiography
capabilities to take three-dimensional
images of imploding mock primaries; a
high-energy-density research facility, the
National Ignition Facility, for studying

the thermonuclear physics of primaries
and secondaries; and efficient, flexible,
and modern manufacturing facilities.
Concurrently, the program must meet the
current needs of DoD for direct stockpile
support, which are growing as weapons
continue to age.

Program Priorities and Activities
at Livermore

Livermore's efforts support the three
objectives identified in the DOE
Strategic Plan’s National Nuclear
Security Business Line that are related
to stockpile stewardship:

Objective 1: Maintain and refurbish
nuclear weapons in accordance with
directed schedules to sustain confidence
in their safety, security, and reliability,
indefinitely, under the nuclear testing
moratorium and arms reduction treaties.
Objective 2: Achieve the robust and
vital scientific, engineering, and
manufacturing capability that is needed
for current and future certification of the
nuclear weapons stockpile and the
manufacture of nuclear weapon
components under the nuclear testing
moratorium.

Objective 3: Ensure the vitality and
readiness of DOE’s national nuclear
security enterprise.

To meet these objectives, the
Stockpile Stewardship Program is
organized into three focus aress:
Directed Stockpile Work, Campaigns,
and Readiness in Technical Base and
Facilities. These focus areas, which
follow in greater detail, provide an
organizational structure for Livermore's
stockpile stewardship activities.
Priorities for these activities are
established through consideration of
integrated program goals—both
priorities published in stockpile
stewardship policy, planning, and
implementation documents and risks to
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the overall program if specific activities
are less than fully supported.
Livermore's integrated priorities,
highest first, are to:
» Keep the current stockpile safe,
secure, and reliable. This effort involves
projects such as the W87 and W80 Life-
Extension Programs, surveillance, and
baselining of the current stockpile
systems to support Annual Certification
and the planning for future life-extension
programs (LEPs). These activities make
full use of advanced computing
capabilities and simulation tools,
physical databases, and experiments at
the DOE weapons complex’s current
suite of facilities.
* Accelerate development of the
advanced experimental and
computational capabilities needed to
resolve complex stockpile issues. Major
activities include Laboratory, industry,
and university efforts to develop high-
performance computing platforms and
applications (Accelerated Strategic
Computing Initiative), construction of
the National Ignition Facility, and
development of advanced radiography
technologies and facilities that conduct
high-explosive experiments on mock
weapon primaries.
* Further develop the underlying
science and technology critical to future
stockpile assessment and certification.
To understand the performance and aging
characteristics of nuclear weapons, we
need state-of-the-art theory, modeling, and
experiments on materials and detailed
atomic and nuclear processes.
» Develop production technologies for
use when the current stockpiled systems
must be refurbished or replaced.

Our success in meeting these priorities—
particularly in the long term—depends on
continuing to attract high-quality personnel
in the program. Hence, an overarching
Laboratory priority isto:

Lawrence Livermore National Laboratory

* Retain, recruit, and develop the
skills of the technical staff required to
execute the Stockpile Stewardship
Program at the Laboratory.

The Growing Challenge

Significant challenges lie ahead
because the demands on the program
will grow as weapons in the enduring
stockpile continue to age. Weapons in
the U.S. nuclear stockpile are now older
on average than they have ever been.
Stockpile problems must be anticipated
or detected and then evaluated and
resolved without nuclear testing.
Existing warheads and weapon systems
will have to be refurbished to extend
stockpile lifetimes and to meet future
military requirements. At the same time,
the reservoir of nuclear test and design
experience at the laboratories continues
to diminish as staff retire. This experience
base—and the emerging new tools needed
to resolve stockpile issues—must be
passed on to the next generation of
stockpile stewards.

Successful execution of Livermore's
program responsibilities presents many
technical and management challenges.
The technical demands of the program
are significant—many aspects of the
required science and technology are at
the leading edge of what is possible.
Stockpile stewardship requires major
investments in new facilities and
capabilities to make it possible for
scientists and engineers to understand
much more thoroughly the performance
of nuclear weapons. The program will
not succeed without the new-facility
investments that NNSA is making. At
the same time, scheduled programmatic
work at the laboratories and plants to
meet DoD requirementsis also placing
exceedingly high demands on the
provided funding. In addition, funds are
needed to recapitalize NNSA's

underlying infrastructure. Management
challenges stem from the need to both
integrate and balance these elements of
the program while working within tight
budget constraints.

Managers are also responsible for
ensuring that expertise remains high in
all aspects of nuclear weapon science
and engineering, with particular
attention to workforce recruiting,
effective on-the-job training, and
retention of highly qualified scientific
and technical personnel. Workforce
recruiting and development are high
priorities at the Laboratory (see
Section 4.3). Both recruiting and
retention of top-quality staff benefit
from the Laboratory’s LDRD Program
(Section 3.3.2) and various ties to
universities (Section 3.4.3). These
efforts, together with the Science and
Technology Education Program (Section
3.4.4), help to attract high-caliber
scientists and engineers and develop a
future workforce to work on challenging
national security problems.

2.1.1 Integrated Program
Management and Implementation

Situation and Issues

Integrated program management and
implementation are critical to the
success of the Stockpile Stewardship
Program. The major program elements
are tightly interconnected, as are the
activities of the three laboratories, the
production facilities, and the Nevada
Test Site. Policy, planning, and
implementation documents devel oped
by NNSA specify roles and
responsibilities within the program and
define the capabilities needed for
stockpile stewardship without nuclear
testing. The plans integrate surveillance,
assessment, and life-extension design
and manufacturing activities for each
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weapon system, and (to the extent
possible) time-phases all activities to
balance the workload. Program
integration efforts also include formal
processes with DoD for coordinating
assessments of stockpile performance
and modifications.

Program Thrusts

Annual Assessment and | ndependent
Reviews. Livermore is a key participant
in formal review processes and
assessments of weapon safety, security,
and reliability. Annual Certification of
the stockpile for the President (now
called the Annual Assessment Review) is
aformal process that is based on
technical evaluations made by the
laboratories and on advice from the three
laboratory directors, the commander-in-
chief of the Strategic Command, and the
Nuclear Weapons Council. To prepare
for this process, we collect, review, and
integrate all available information about
each stockpile weapon system, including
physics, engineering, chemistry, and
materials science data. Thiswork is
subjected to rigorous, in-depth
intralaboratory review and to expert
external review.

In addition to Annual Assessment
Review, Livermore contributes to a
variety of independent reviews of
weapons systems. In the absence of
nuclear testing, the nation increasingly
must rely on independent assessments by
the NNSA laboratories to ensure the
safety, security, and reliability of
weapons in the stockpile. For example,
NNSA/DP recently concluded a Dual
Revalidation of the W76, in which the
SLBM warhead design was examined in
detail over athree-year period. The dual
revalidation consisted of assessments by
Los Alamos, which designed the
warhead, and Livermore, which pursued
extensive experimental and
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computational work to evaluate W76
performance. In the future, the
laboratories will be conducting a set of
less comprehensive baselining studies to
archive and update technical analysis of
each system over afive-year period.
Program Alignment and Integration.
For the Stockpile Stewardship Program
to succeed, it is crucial that the activities
at the three laboratories, the Nevada Test
Site, and the production facilities be a
unified effort with integrated goals,
milestones, and schedules. To this end,
the program is formally managed through
three overarching sets of activities:
Directed Stockpile Work, Campaigns, and
Readiness in Technical Base and
Facilities. NNSA/DP uses this breakout
to make evident program integration,
establish clear program goals and budget
priorities, and help to identify program
risksif there are budget shortfalls. The
integrated program activities include:

* Directed Stockpile Work. Directed
Stockpile Work supports the readiness of
weapons and includes activities to meet
current stockpile requirements. It
involves production activities and
research and development that directly
apply scientific understanding and
engineering capabilities to the
assessment, refurbishment, and
certification of the weapons stockpile.
The effort includes weapon

maintenance, comprehensive
surveillance, weapon baselining,
assessment and certification, supporting
research and development, and
scheduled weapon refurbishments. It
also includes other stockpile
commitments, such as dismantlement
and information archiving.

» Campaigns. Campaigns are directed at
making the scientific and technological
advances necessary to assess and certify
weapon performance now and over the
long term without nuclear testing.

Campaigns are focused, technically
challenging, multifunctional efforts that
address critical capabilities needed to
achieve certification of stockpiled
weapons. They develop and maintain
specific critical capabilities that are
needed to sustain a viable nuclear
deterrent. Each campaign has
milestones and specific end dates
designed to focus advanced basic and
applied science, computing, and
engineering efforts on well-defined
deliverables related to the stockpile.
The current set of seventeen
campaigns—eleven of which focus on
scientific activities at the three
laboratories—provides a planning
framework for the program’s research
and development activities.

* Readinessin Technical Base and
Facilities. Readiness in Technical Base
and Facilities ensures that necessary
investments are made to conduct the
program today and to have in place the
needed capabilities as more challenging
stockpile issues arise in the future.
Readiness includes the fixed costs and
the investments of the Stockpile
Stewardship Program. Readiness
depends on (1) exceptional, motivated
people in the program with the needed
skills and training; (2) awell-
maintained, modern infrastructure to
support the activities of these people
and to operate in a safe, secure, and
environmentally responsible manner;
and (3) special experimental and
computational facilities for future
stewardship activities in the absence
of nuclear testing.

In conjunction with this approach to
managing program activities, a rigorous
planning process has been established to
clearly define programmatic milestones
to be achieved within each program
element. The Stockpile Stewardship
Program is defined by a series of five-
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year plans, one for each program
element, describing goals and objectives.
The five-year plans—devel oped with the
participation of the laboratories, plants,
and test sites—are accompanied by
annual implementation plans with
detailed milestones.

2.1.2 Directed Stockpile Work

Directed Stockpile Work supports the
readiness of weapons. It includes
weapon maintenance, comprehensive
surveillance, weapon baselining,
assessment and certification, supporting
research and development, and
scheduled weapon refurbishments. The
effort also includes other stockpile
commitments, such as dismantlement
and information archiving.

Situation and Issues

Stockpile Requirements. On an annual
basis, the President issues the Nuclear
Weapons Stockpile Plan, which is first
prepared by the Nuclear Weapons
Council and reviewed by the Secretaries
of Defense and Energy. The plan sets the
requirement to maintain a safe and
reliable nuclear weapons stockpile. It
specifies the number of weapons of each
type to be in the stockpile and, hence,
which nuclear weapons systems are
available for dismantlement. Among its
other responsibilities, DoD establishes
military requirements, which are
incorporated into the President’s plan.
These requirements drive the Directed
Stockpile Work for NNSA, particularly
in the resource-intensive area of
refurbishment activities and LEPs.
Livermore-Designed Weapons and
Responsibilities. Livermore is the
design laboratory for four nuclear
weapon systems in the stockpile: the
W87 and W62 ICBM warheads, the B83
bomb, and the W84 cruise missile
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warhead. These systems are expected to
remain in the stockpile well past their
originally anticipated lifetimes; the W62
is already doing that. The Laboratory has
special responsibilities for these systems,
including surveillance, performance and
safety assessments, and refurbishment.

Certification of the life-extension
refurbishment of the W87 ICBM warhead
has been completed. In April 2001,
Admiral Richard Mies (commander-in-
chief of U.S. Strategic Command) and
Genera Gordon signed the Final Weapon
Development Report. Thisfirst completed
certification of the engineering design
and production processes for an LEPis
a groundbreaking milestone for the
Stockpile Stewardship Program. Production
of refurbished W87 warheads is now in
progress, and we are devel oping additional
LEPs to extend the stockpile life of the
other Livermore-designed systems.

Lawrence Livermore and Sandia/
California have also been assigned
responsibility for the program to extend
the life of the W80 cruise missile warhead.
In addition, the Laboratory has broader
responsibilities to develop assessment
capabilities, technologies, and processes
that contribute to maintaining the safety,
security, and reliability of all stockpiled
wWeapons.
Assessments. Assessments provide the
foundation for formal certification of
stockpile performance and for
refurbishment decisions. Assessments
must be based on scientific and
engineering demonstrations to be
credible. In the absence of nuclear
testing, we rely on data from past
nuclear tests as a benchmark, component-
level experiments and demonstrations,
and advanced simulations for an
integrated assessment of weapon
performance and safety.

The Stockpile Stewardship Program
includes a comprehensive set of

assessment activities to address issues
that arise from stockpile surveillance and
to evaluate the significance of observed
and predicted aging processes. When
modifications are deemed necessary, we
must assess options for refurbishing or
replacing specific warhead components
as well as options for new production
and fabrication processes and materials.
Modification actions must then be
certified.
Stockpile Surveillance. Our stockpile
surveillance activities focus on Livermore
designsin the stockpile. These efforts
include developing improved monitoring
capabilities and building the scientific
base to better understand aging effectsin
all stockpiled weapons (see Enhanced
Surveillance Campaign in Section 2.1.3).
With a better understanding of aging, we
can better predict changes in the stockpile
and conduct systematic refurbishment
and preventive maintenance activities to
correct developing problems. We also
perform surveillance testing of the
detonator systems on the Livermore-
designed weapons. In addition, pits from
Livermore-designed weapons will now
be thoroughly examined at facilitiesin
the Superblock—a new mission for
Livermore. These stockpile surveillance
activities previously had been conducted
at LosAlamos.
Weapon Refurbishment. Weapon
refurbishment—needed because weapon
components degrade over time—is a
particularly demanding challenge because
we cannot rebuild many weapons
components exactly as they were
manufactured. In many cases, the
materials or the manufacturing processes
originally used are no longer available
or are environmentally unacceptable.
Activities to improve the
manufacturing of weapons components
are part of LEPs as well as the Advanced
Design and Production Technologies
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(ADaPT) Campaign discussed in Section
2.1.3. We are working closely with the
production plants to integrate the
development of replacement components
with the development of new materials
and manufacturing processes. By
making use of modern production
technologies and incorporating major
technical advances that have occurred
since the weapons were first
manufactured, we can lower the cost of
weapon refurbishment and reduce the
environmental impact.

Program Thrusts

A Strategy to | mprove Assessment
Capabilities. The expectation that more
challenging stockpile issues will arise as
weapons continue to age is driving the
program’s campaign strategy (see
Section 2.1.3) and investments in more
capable experimental facilities (see
Section 2.1.4). These investments
include the National Ignition Facility
(NIF) and the Dual Axis Radiographic
Hydrodynamic Test (DARHT) Fecility
at Los Alamos. We are also developing
greatly enhanced numerical simulation
tools through the Accelerated Strategic
Computing Initiative (ASCI). Livermore
has major responsibilitiesin the
execution of ASCI and the construction
and eventual operation of NIF.

W87 Life Extension. A principal
program thrust at Livermore has been
the W87 LEP. In April 2001, General
John Gordon, NNSA administrator, and
Admira Richard Mies, commander-in-
chief of U.S. Strategic Command
participated in a ceremony at Livermore
in recognition of the signing of the W87
LEP Final Development Report by the
directors of Livermore and Sandia. The
W87 LEP s a success story—we
achieved all planned major milestones.
Thisfirst completed warhead
certification, which incorporated the
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engineering design and production
processes for an LEP, was a
groundbreaking milestone for the
Stockpile Stewardship Program. It
demonstrates the |aboratories and
production facilities working together
to overcome physics, engineering, and
manufacturing challenges to meet DoD
reguirements.

The objective of the LEPisto
enhance the integrity of the warhead so
that it can remain part of the enduring
stockpile beyond the year 2025 and will
meet anticipated future requirements for
the system. The development activities
included extensive flight testing, ground
testing, and physics and engineering
analysis. The first refurbished unit was
completed in February 1999, and the
final production unit is scheduled for
completion in 2004.

W80 Life Extension. Under the
direction of the Nuclear Weapons
Council, the W80 Project Officers Group
(POG) is pursuing an LEP for the W80
cruise missile warhead. A formal study
that defined refurbishment options and
their feasibility (known as a 6.2 study)
was completed in 2000. Livermore and
Sandia/California participated as an
Interlaboratory Peer Review team.
Although the W80 was originally
developed by Los Alamos and
Sandia/New Mexico, NNSA assigned
the associated engineering devel opment
task for the LEP to Livermore and
Sandia/California. Working closely
together, the New Mexico and California
teams established a modern baseline
understanding of the W80 and its
performance.

The recommended refurbishment
option for the LEP was selected by the
W80 PO. The schedule calls for the first
production unit of the refurbished
warheads in FY 2006. Livermore will be
responsible for continuing evaluations of

their performance. Los Alamos will
retain this responsibility for W80s not
yet refurbished.

Improved Surveillance of the
Stockpile. Using the experience and
data we have gathered, we continually
review and upgrade our surveillance
programs—refining sampling plans,
measuring additional attributes,
introducing new diagnostic tools, and
improving analysis methods. We are also
taking on responsibility for surveillance
of pits from Livermore-designed
weapons in the stockpile to better
balance the workload. These activities
had been conducted at Los Alamos.

In addition, as our contribution to t